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Analysis of Reinforced Concrete Framed Building
with & Without Shear Wall
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Abstract: Shear wall, in building construction, a rigid vertical
diaphragm capable of transferring lateral forces from exterior
walls, floors, and roofs to the ground foundation in a direction
parallel to their planes. Examples are the reinforced-
concretewall or vertical truss. Lateral forces caused by wind,
earthquake, and uneven settlement loads, in addition to the
weight of structure and occupants, create powerful twisting
(torsional) forces. These forces can literally tear (shear) a
building apart. Reinforcing a frame by attaching or placing a
rigid wall inside it maintains the shape of the frame and prevents
rotation at the joints. Structural walls provide an efficient
bracing system and offer great potential for lateral load
resistance. The properties of these seismic shear walls dominate
the response of the buildings, and therefore, it is important to
evaluate the seismic response of the walls appropriately. Shear
walls are especially important in high-rise buildings subject to
lateral wind and seismic forces. It isvery necessary to determine
effective, efficient and ideal location of shear wall. In this study,
a G+10 story building in Zone Il is presented with some
preliminary investigation which is analyzed by changing various
positions of shear wall with different shape like C-shape and L-
shape shear wall for determining parameters like axial load and
moments in columns and beams. This analysis is done by using
standard package STADD-pro. The comparison of these models
for different parameters like shear force, Bending moment,
Displacement, Storey drift and lateral forces has been presented.

Keywords. Shear wall, construction, diaphragm, C-shape, L-
shape, STADD-pro, a G+10, (torsional),

l. INTRODUCTION

Snear wall is a structural member used to resistrdat

forces i.e. parallel to the plane of the wall. Bander walls
where the bending deformation is more, shear \esikt the
loads due to cantilever action and for short walgere the
shear deformation is more it resists the loads tduguss

action. These walls are more important in seistyicadtive

zones because during earthquakes shear forces en
structure increases. Shear walls should have ntozagsh

and stiffness. When a building has a story withslar

walls, or with poorly placed shear walls, it is ko as a
soft story building. Shear walls provide adequdtength

and stiffness to control lateral displacements.
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Shear walls perform dual action that is these Hatezal as
well as gravity load bearing elements.Shear walks like
vertically-oriented wide beams that carry earthquidads
downwards to the foundation. Shear walls are phithe
lateral force resisting systems that carry vertitzdds,
bending moments about the wall strong axis, andarshe
forces parallel to the wall length. Shear wall systis one
of the most common and effective lateral load tegjs
systems that is widely used in medium- to high-rise
buildings. It can provide the adequate strength stiffthess
needed for the building to resist wind and earthgqua
loadings, provided that a proper design is considlethat
cares for both the wall strength and ductility.

A. Possible Geometry of shear wall

Different Shear Wall on the basis of geometry ase a
following:

1. C shape Shear Wall

2. L shape Shear Wall

3. Shear Wall at Corner

4. Shear Wall on Exterior Mid Bay

B. Types of Shear Walls

There are following five types of shear walls whiate as
follows:

1. RC Shear Wall

2. Plywood Shear wall

3. Mid Ply Shear Wall

4. RC Hollow Concrete Block Masonry Wall
5. Steel Plate Shear Wall

C. RC Shear Wall

Reinforced concrete (RC) shear walls are considered
effective lateral force resisting system that hasrbwidely
used in the last decades. RC walls can providedbeired
lateral stiffness and strength for resisting thierk loads
dle to wind or earthquakes. Hence, several expatahe
and analytical studies were conducted to investighe
behaviour of RC shear walls under the lateral Idadwder
to enable the designers to predict their seisngpomse in a
building when subjected to a severe ground motion.

D. Objective of Study

The different objectives of providing shear wallhigh rise
buildings are as following:

a) To understand the purpose of using shear wallsgusin
stadd pro. Through this work.

To analyse an R.C. building frame using stadd pro.
Software setup.

To judge the effect of an R.C. shear walls on a@.R
Building when provided at different locations.

To study the results of Storey drift, maximum shea
force and maximum bending moment. When shear
walls are attached at different locations

c)
d)
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To know the best location of shear wall for parar®t precise estimation of proper response parameter. In
considered. performance based seismic analysis he evaluated how
f) To study the seismic effects of earthquake forces duilding is likely to perform. It was an iteratiypeocess with
buildings. selection of performance objective followed by depenent

To provide 3-D stability for the building strucas by of preliminary design, an assessment whether ortinet
providing shear wall. Shear-walled structural syste design meets the performance objective; in his ystud
are more firm and stable because their area ofstpppushover analysis has been done the two multiygdr®.C
(total area of cross section of each shear wali) & frame building; in which plan of one building waaskén
referred to total plan area of building is morelikenin ~ symmetrical and it consist of 2 bay of 5m in x dtfen & 2

the case of Reinforced concrete framed building. bay of 4m in y direction and second building having
shaped unsymmetrical plan. The shear wall was gealfor
studying their resisting lateral forces. In his @afhe effect

This chapter covers the literature used to helplegyuhe of shgar wall ‘on R.C frame building _vvhen She"f‘r wall
experimental tests, data analysis, and conclusiof:fgov'dmg along the longer and shorter side of ihéding

documented in this report. Literature used in t@port Wfas hllg_h“gh_ﬁd‘ The basiz_ she?rdan(rj] d(;sglacergem;ﬁd
includes previous experimental test results andorthe of bullding. 1ne comparative study had been dor ©
published in the structural concrete building codée shear, story drift, spectral acceleration, spaiigglacement,

general findings of these resources are discussethd story displacement.

following sections, focusing on the information dse

specifically in the production of this document. Hi. THEORETICALDEVELOPMENT
A lot of research work has been done in tleation of A. Modelling Of Shear Wall

shear wall multi-storey building. However the stugfated \we need to consider flexural deformation and shear
to shear wall effect has not been yet done mucReformation in shear walls. If we can provide shealls in
Development of shear wall system for constructias h the model considering shear wall frame interactive,can
developed dramatically over the past few years.e&Sofithe  effectively create a model where lateral force @l carried
research work related to shear wall multi-storeijyding is by the shear wall and gravity loads will be carrieg
described hereBessason et al. (2000) presented a paper onframes. It is better to model shear wall in STADD.Rsing
the capacity and earthquake response analysisiofdReed  pjate elements or surface elements. If we modedrshell
Concrete shear walls. In June 2000, two major geetkes ysing Surface elements, we can design them in STRBD
Of magnitude 6.5 on RitChel’ Scale Struck the Sd)ﬂ:ﬂ&land Spec|a”y if we are interested in ana'yzing thall and
and caused considerable damage, especially to Olfinding out the forces (shears and moments) foigtesf
structures. In this research work, a non-lineaitdielement the wall. However it is worth noting that althoughe can
model was validated by experimental data and used extract the wall forces, the reinforcement caldatatfor

evaluate the load deformation curves of reinforcederete shear wall is not done by STADD.Pro when these snale
shear wall with different reinforcement configucats. The modeled using plates. In other words, if we are eliad

evaluated load deformation curves were then used shear walls using plates, we will have to calcultte
earthquake response analysis. The solid element(36%  reinforcements manually. Normally we would need ithe

in the ANSYS program was used in the analysis. plane shear and the in-plane moment for desigtiaghear
Dugal (2010) on his deep interest on structures proposecwall. These can be obtained by using Results aldng

)

1. LITERATURE REVIEW

detail explanation about reinforced concrete baogdiin his
book "Earthquake resistant design of structurescdbing
a wall in a building which resist horizontal loadginating
from wind or earthquakes are recognized as shelis. e
brought in to consideration flexural strength ie thall to be
prevailing force based on which design of struciarto be
carried out in tall shear walls. he describe inadletbout
different types of shear walls with their load begr
capacity as per code requiremenRahangdale et al.

feature in STADD.Pro which can be accessed fronmimit
the Post Processing mode. At any elevation aload#ight
of the wall, one can get the in-plane shear (Fxy) the In-
plane moment (Mz) both of which are reported witttie
Total Force tab of the Results along Line tableesehdata
can be used subsequently to design shear wall marge
design code manually. STADD.Pro does have thetphdi
carry out reinforcement design for a shear wapescertain
design codes like the ACI, BS 8110 and IS 456. Han¢o

(2013) conducted a large number of tests in G+5 storinplaget the software to do the design, the shear weille to

and reinforced concrete shear wall. These buildiwgse
analyzed by changing various position of shear wath
different shapes for determining parameters likealaoad

modeled using surface elements.

B. Designing of Shear Wall

and moments. This analysis was done by using stdndd here are three types of designing methods:

package STADD.Pro. Patil (2013) described about
equivalent static analysis of tall structures usBBGADD
Pro. With different circumstances of lateral stffis system.

1. Segmented-shear Wall method
2. Force transfer method
3. Perforated-shear wall method

He compared the result obtain among bare framegetra The segmented-shear wall method uses overall heifjht

frame and shear walled frame buildings.

shear wall segments which conform with ratio reguients

Choudhary et al (2014) proposed a performance-basedand they are generally restrained against overigrhy the

design procedure for control the structural dantzaged on

help of devices at each ends of segment.
method which is force transfer method considersethigre
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shear wall having openings and the pier of the wlake to
openings as segments. The forces around the bauodar
the wall openings are to be thoroughly designed)yaed
and detailed. With the help of this method, the icksy
generally occurring at the ends of the shear veglkcial
reinforcement about the opening is essential. Thied t
method is the perforated-shear wall method whiclans
experimental approach which doesn’t need speciaiilaey
for force transfer next to the wall openings. Thigthod
however, needs devices at every end of the peestiear
wall.

C. Structural Modelling of Shear Wall

The following models are considered to get the ymial
results.

2 B G A 2 B 2
B
B
A
A
2] ez
B B
B A B
7 2 7 2
Figurel: Plan Showing All Cases of Shear Walled
Building

1 .Ordinary RCC framed building

2. RCC framed building with shear wall at extemaid bays
(position A)

3. RCC framed building with shear wall at all fazorners.
(Position B)

4. RCC framed building with L shape shear wall

5. RCC framed building with C shape shear wall{gsh
and B both)

The plan and elevation of each case is shown bélom

figure 2 To 4

B @ B B
& il
& ] ] ]
Figure2: 3-D View & plan of Building without Shear
Wall
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Figure4: D View& Plan of C-Shape Shear Walled
Building

V.

A. Problem Statement

The structure consisting of ten stories with thbags in
horizontal direction and three bays in lateral dign is
taken and analysed it by equivalent static methad a
response spectrum analysis and designed. The dierght
is 3.5 meters and horizontal spacing between bay4 i
meters and lateral spacing of bays is also 4 meters
The seismic parameters of building site are asvatig

»  Seismic zone: 4

» Zone factor, Z=0.24

e Building frame System: RC moment resisting

frame
* Response reduction factor: 1.0
e Damping ratio: 5

METHODOLOGY
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Fig 5: 3-D view of RC building frame Figure 6: Plan of
the building

Table 1: Preliminary Data

Typeof structure

Multi-storey rigid

1 jointed frame
2 Zone v
Lavout As shown in figure 3.2
3 |*Y 3.3,3.4
4 Number of stories Ten (G +9)
Ground Storey
5 | height 35m
Floor-to-Floor
6 | height 35m
External Walls 250 mm thick including
7 plaster
150 mm thick including
Internal walls
8 plaster
o | Dead load on floor 3.5kN/m
10 | Dead load on roof 1.5kN/m
11 Materials M 30 and Fe 415
Seismic Analvsis Equivalent static method
12 y IS 1893 (part 1):(2002)
Limit  state method
13 Design Philosophy| conforming to IS
456:1978
14 Ductility design IS 13920 : 1993
Diameter of
15 | Column 300 mm
Size of beams i
longitudinal  and| 300 X 450
16 .2
transverse direction
17 Total depth of slab| 210mm

22

22.165 22.165
42,1135 42.1135
33.247 33.247
55.404 25.404
13.584 18.584
12.958 12.958
8.184 8.184
4.603 4.603
2.046 2.046
0.5115 0.5115
22 e 2] e th ®a

Fig.7: Design seismic Force On The Building For X-

direction, And Z-Direction In kN

V. ANALYSISAND DISCUSSION

The purpose of this project is to study the behavad high
rise structures in earthquake zones when shears vaad
provided at different places and to compare thosleies
obtained to get the desired structure which is Hest
resisting the earthquake action. This is done thighhelp of
stadd. Pro software.

deflection
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Deflection

m=gem Building without
shear wall

== Building with C-
shape shear wall

e Building with
corner shear wall

0 5 storey 10 15

Figure 8: Graph showing storey Deflection in All 3 Cases

Top Storey Drift

B Rcc building
without shear wall

B Building with C
shape shear wall

! building with
corner shear wall

Figure 9: Graph showing Top storey Drift
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Maximum Axial force in

Beam
—69438———

70 - |62.386 M Building without
60 - I shear wall
50
40 - M Building with C-
30 shape wall
20

Building with
10 1 corner shear

wall

Axial Force in kN

Maximum Shear Force in
Column
48.729
50 - ‘ B building without
shear wall
40 A
30 - 4.082 M Building with C-
shape shear
20 A wall
10 - Building with
corner shear
wall
Shear Force in kN

Figure 10: Comparison Between Axial Forcein Beam

Maximum Axial force in

Column
M Building without
2000 _}nn 200 shear wall
1500 - 225.808
: M Building with C-
1000 - shape shear wall
500 - ‘
3 Building with
corner shear
Axial Force in kN wall

Figure 11: Comparison Between Axial Forcein Column

Maximum Shear Force in Beam

100 - 92.616

90 - |

80 1 M Building without

70 - shear wall

60 -

3.457

50 - 3911 m Building with C-

40 - shape shear

30 - wall

20 - Building with

10 4 corner shear
wall

0

Shear Force in kN

Figure 13: Comparison between maximum shear forcein
Column

Maximum Bending Moment

in Beam
M Building without
15 + 11.653 shear wall
10 A 7.016 M Building with C-
) 5.599 shape shear wall
3 \
) Building with
corner shear
Bending Moment in KN -m wall

Figure 14:Comparison between bending moment in
Beam

Max Bending moment in

column

100 - 85.893 lBuiIdingwithout
shear wall

80 -

60 - M Building with C-
shape shear

40 - wall

20 A Building with
corner shear
wall

Bending moment in kN

Figure 12: Comparison between Shear Forcesin Beam

10

Figure 15: Comparison between maximum bending
moment in Column
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Volume of concrete in m3

ml

m2

Figure 16: Graph showing Comparison in Volume of
Concrete
Where
1 = Building without shear wall
2 = Building with C-shape shear wall
3 = Building with corner shear wall

Base Shear in kN

1000 -+
B building without
800 + shear wall
600 -
400 - m Building with C-
200 - shape shear wall
0 f

Base shear in kN

Figure 17: Variationsin Base Shear

VI. CONCLUSION

High-rise building (G + 9) with different lateral loi

resisting system is analysed by using equivaleatic

method. Detailed parametric study has been perfdtiorea

variety of models. Someimportant conclusions a

summarized here.

1. A significant amount of increase in the lateraffiséss
has been observed in building witl-shape shear wall
and building with shear wall at 4 corners as comgdo
normal building.

2. Comparing the volume of corete used in all the cast
it is observed that when structure built using sheall
at corners and ®pe shear wall used less volume
concrete and thus cost will be less.

3. Lateral forces increases up t8 fbor in all the cases ar
then decreases at the roof. However, as compargc
all cases, building having shear wall connectedllahe
four corners are facing least lateral for

4. Deflection is minimum when shear walls are providg
all 4 cornerghroughout the height of the buildii

5. A considerable amount of decrease in storey dafi
been observed in model having shear wall at corauea
C-type shear wall i.e. lateral stiffness in all shesall
frame models are compared. Also building haxshear

11

wall at corners, gives less storey deflection atudey
drift than other cases.

SCOPE FOR FUTURE WORK

The aim of providing the shear wall is to examihe
different ways in which the tall structures candbabilized
against the effects oftreng horizontal wind loading ar
seismic loading. Some other reasons of using sivails
are, tall structures can be constructed which resltize are
used and we can accommodate a large populatiohait
particular area. Other objective is to const a cost
effective structure in less period of time. Thigdst helps ir
the investigation of strength and ductility of ve
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